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the matter with more doubt perhaps I may do so on hearing from you again. Still I have a pretty strong opinion that the hypothesis or theory offered will turn out to be correct: and I think the notes which I enclose to you support it pretty strongly.
I shall be very glad if when your hands are less full you can make out the mathematical investigations as to melting and liquefaction which you propose. I would think there would be some data deficient such as the modulus of elasticity or the coefficient of rigidity of the crystal of ice, salt, or other substance. * * *
JAMES THOMSON.
October 19, 1861.
NOTES ON CRYSTALLIZATION AND LIQUEFACTION.
If a crystal be subjected to stress the molecules at its surface tend to dissolve away and the stored potential energy, making its escape in conjunction with their dissolving, affords a power to drive them into the fluid state even against a resistance. We may take, as the resistance opposed, a slight reduction of temperature in the case of a spiculum of ice in water, or of any crystal in its saturated solution, when the solubility increases with the temperature. Now as there is energy driving the molecules at the surface into the fluid state even against a resistance, let the diminution of temperature constituting the resistance be applied perfectly gradually. It must at first, when infinitely small, and afterwards while extremely small, be unable to hold in check the force or energy tending to produce melting or dissolving of the crystalline molecules at the surface. But that tendency must be overcome before the process of dissolving can be reversed, and converted into a process of deposition of new crystalline matter from the solution, and so the lowering of temperature must be increased to some definite amount before the reversal can take place. The only plausible objection that I can see to this reasoning is that perhaps it might be urged that, although to commence the reversal of the process a real lowering of temperature (not infinitely small) would be required; yet that the first film of new crystalline matter deposited might be supposed to lay itself down free from stress and that then growth might subsequently proceed by farther deposition on this unstressed surface. The objection does not however seem to me to be valid.